The binding of low molecular weight heparin to hemostatic enzymes.
A low molecular weight preparation of porcine heparin (specific anticoagulation activity = 125 units/mg) was fractionated to obtain a mucopolysaccharide product of 6500 daltons (specific anticoagulant activity = 373 units/mg) that is homogeneous with respect to its interaction with antithrombin. This material was treated with fluorescamine in order to introduce a fluorescent tag into the mucopolysaccharide. Initially, we showed that the fluorescamine-heparin conjugate and the unlabeled mucopolysaccharide interacted with antithrombin in a virtually identical fashion. Subsequently, we demonstrated that labeled heparin could be utilized in conjunction with fluorescence polarization spectroscopy to monitor the binding of mucopolysaccharide to thrombin, factor IXa, factor Xa, and plasmin. The interaction of this complex carbohydrate with thrombin exhibited a stoichiometry of 2:1 with KH1T DISS = KH2T DISS = 8 x 10(-7) M. The formation of mucopolysaccharide . factor IXa complex is characterized by a stoichiometry of 1:1 with KHIXa DISS = 2.58 x 10(-7) M. The binding of heparin to factor Xa or plasmin occurred with low avidity. Therefore, the stoichiometries of these processes could not be established. However, our experimental data were compatible with a single-site binding residue with KHXa DISS = 8.73 x 10(-6) M and KHPL DISS = approximately 1 x 10(-4) M, respectively.